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(54) LITHOGRAPHIC APPARATUS AND DEVICE MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithographic 
apparatus which can adapt to variations in the substrate 
thickness by adjusting the mobility of a liquid confinement 
system, and can increase a distance from the substrate 
prior to replacement, and is protected from damage caused 
by the liquid confinement system at the time of collision, 
and a device manufacturing method using it. 
SOLUTION: In this lithographic projection apparatus, the 
movement of a liquid confinement system, which confines 
liquid within a localized area between a final element of a 
projection system and a substrate, is restricted in the 
direction of the optical axis of the apparatus by stoppers 
attached to a base frame or the projection system. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

A radiation system for providing a projection radiation beam, 

A supporting structure body for supporting a patternizing means to function in order to patternize 

said projection beam according to a desired pattern, 

A board table for holding a substrate, 

A base frame for supporting said board table, 

A projection system mechanically decoupled from said base frame for projecting a patternized beam 
on a target portion of said substrate, 

The last element of said projection system and a liquid distribution system for [ of space between 
said substrates ] being filled up with a liquid in part at least are provided, 

In a lithographic projection device with which said liquid distribution system is provided with and 

provided with a liquid ****** system for restraining said liquid to said substrate, 

A lithographic projection device, wherein a moving range of said liquid ****** system to a parallel 

direction has composition restricted by a stopper attached to a stopper or said projection system 

on said base frame to an optic axis of said projection device. 

[Claim 2] 

A lithographic projection device given in Claim 1 which said stopper equipped with the 1st stopper 
that prevents said liquid ****** system from moving near said last element exceeding the 1st 
predetermined distance. 
[Claim 3] 

A lithographic projection device given in Claim 2 by which said 1st stopper was energized towards a 
position to which it is prohibited from said liquid ****** system moving near said last element 
exceeding the 2nd larger predetermined distance than said 1st predetermined distance with this 1st 
stopper. 
[Claim 4] 

A lithographic projection device given in Claim 3 which said 1st stopper is attached to a pivot 
possible component, or is a part of pivot possible component 
[Claim 5] 

A lithographic projection device given in any 1 clause provided with the 2nd stopper for preventing 
said stopper from moving in the direction in which said liquid ****** system keeps away from said 
last element exceeding a position from Claim 1 to 4. 
[Claim 6] 

A lithographic projection device given in Claim 5 which moved said 2nd stopper and was further 
provided with a stopper actuator for this to change said position. 
[Claim 7] 

A lithographic projection device given in any 1 clause from Claim 1 to 6 in which said stopper is the 
mechanical interference surface which restricts said moving range by interacting with the surface of 
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said liquid ****** system. 
[Claim 8] 

A lithographic projection device given in any 1 clause from Claim 1 to 7 further provided with an 
actuator for moving said liquid ****** system in said direction. 
[Claim 9] 

A step which provides a substrate with which at least a part was covered in a layer of radiation 

induction material, and which was supported on a base frame, 

A step which provides a projection radiation beam using a radiation system, 

A step which uses a patternizing means that a section of said projection beam should be 

patternized, 

A step which uses a projection system mechanically decoupled from said base frame, and projects a 
patternized radiation beam on a target portion of a layer of said radiation induction material, 
In a device manufacturing method which uses a liquid ****** system and contains said substrate 
and a step which restrains a liquid to space between the last elements of said projection system, 
Substantially movement to said last element of said liquid ****** system to a parallel direction to 
an optic axis of equipment with a stopper attached by a stopper or said projection system on said 
base frame. A device manufacturing method making it possible to use movement within restricted 
limits. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention, 

- The radiation system for supplying a projection radiation beam, 

- The supporting structure for supporting a patternizing means to function in order to patternize a 
projection beam according to a desired pattern, 

- The board table for holding a substrate, 

- The base frame for supporting said board table, 

- The projection system mechanically decoupled from said base frame for projecting the patternized 
beam on the target portion of a substrate, 

- The last element of said projection system, and the liquid distribution system for [ of the space 
between said substrates ] being filled up with a liquid in part at least 

It is a ******** lithographic projection device and said liquid distribution system is related with the 
lithographic projection device provided with the liquid ****** system for restraining said liquid to 
the local area of said substrate. 
[Background of the Invention] 
[0002] 

Please interpret the term of the "patternizing means" currently used for this Description in a broad 
sense as what means the means which can be used in order to patternize the section of the 
entering radiation beam to the pattern corresponding to the pattern which should be generated into 
the target portion of a substrate. In this context, it is also possible to use the term of a "light bulb." 
Generally, said pattern supports the specific stratum functionale in the device generated by the 
target portion, for example, an integrated circuit, and other devices (the following should be referred 
to). The following are mentioned as an embodiment of such a patternizing means. 

- Mask 

About the concept of the mask, it is well known in lithography, and mask types, such as a binary, a 
police box phase shift, and an attenuation phase shift, and various hybrid mask types are known. The 
radiation which collides with a mask is made to penetrate selectively according to the pattern on a 
mask (in the case of a transmission type mask), or it is made to reflect selectively by arranging such 
a mask in a radiation beam (in the case of a reflection type mask). In the case of a mask, the 
supporting structure is a mask table which can usually hold a mask certainly in the position of the 
request in the entering radiation beam and to which a mask can be certainly moved to a beam if 
needed. 

- Programmable mirror array 

The surface which has a viscoelasticity control layer and the reflection type surface and which can 
be matrix processed is one of the embodiments of such a device. The basic principle which is 
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making the foundation of such equipment is that the treatment area on the surface of a reflection 
type (for example) reflects incident light as the diffracted light and an unsettled field reflects 
incident light as the non-diffracted light on the other hand. Since filter removal of said non- 
diffracted light can be carried out from a reflective beam and it can leave only the diffracted light by 
using a suitable filter, according to the processing pattern of the surface which can be matrix 
processed, a beam is patternized by this method. The minute mirrors by which the matrix array was 
carried out are used for the alternative embodiment of a programmable mirror array, each of minute 
mirrors impresses suitable local electric field — or it can be made to incline separately around one 
axis by using a piezoelectric drive means Also in this case, minute mirrors can carry out matrix 
processing so that the directions which reflect the entering radiation beam may differ by the 
processed mirror and an unsettled mirror, respectively, and according to the processing pattern of 
the mirror which can be matrix processed, a reflective beam is patternized by this method. Required 
matrix processing is performed using a suitable electronic means. The patternizing means is 
provided with one or more programmable mirror arrays also in the situation of a gap to explain in a 
top. About the detailed information about the mirror array referred to in the top. For example, refer 
to United States patents [ US / US and / No. 5,523,193 / and ] No. 5,296,891, the PCT patent 
application WO 98/No. 38597, and WO 98/No. 33096 which are included in this Description by 
reference for all. In the case of the programmable mirror array, said supporting structure is 
materialized as the frame or table to which it can be made to fix or move if needed, for example. 
- Programmable LCD array 

To United States patent US No. 5,229,872 included in this Description by reference, one of the 
embodiments of such a structure is indicated. It is realized as the frame or table to which the 
supporting structure in this case as well as [ for example, ] the case of a programmable mirror array 
can be fixed or moved if needed. 

In order to make it intelligible, please understand the following specific portions of this Description, 
and the general principle considered in such an embodiment although the mask and the mask table 
are especially included by the portion of the embodiment in a context in a broad sense from that of 
the patternizing means explained in the top. 
[0003] 

A lithographic projection device is applicable to manufacture of an integrated circuit (IC), for 
example. In such a case, the circuit pattern corresponding to each layer of IC is generated by the 
patternizing means, and imaging of this pattern is carried out to the target portion (for example, it 
consists of one or more dies) on the substrate (silicon wafer) covered with the layer of radiation 
induction material (resist). Usually, the whole network which adjoins the target portion irradiated one 
by one via a projection system is contained in one wafer. Now, two kinds of equipment are one of 
the equipment which uses the patternizing with the mask on a mask table. In the lithographic 
projection device of the 1st kind, each of a target portion is irradiated by exposing the whole mask 
pattern into a target portion by one exposure. Generally such equipment is called the wafer stepper. 
In the alternate device currently generally called step and scan equipment. A mask pattern is 
continuously scanned to a given reference direction (the "scanning" direction) under a projection 
beam, and each of a target portion is irradiated by carrying out the synchronous scan of the board 
table in parallel with a reference direction at non parallel. Usually, since the projection system has 
the magnification coefficient M (usually <1), the speed V which scans a board table turns into speed 
which carried out speed which scans a mask table in one M times the coefficient of this. Please 
refer to US No. 6,046,792 included in this Description by reference for the detailed information 
about the lithographic device explained in the top, for example. 
[0004] 

In the manufacturing process which uses a lithographic projection device, imaging of the pattern (for 
example, pattern of a mask) is carried out on the substrate by which at least the part was covered 
in the layer of radiation induction material (resist). In advance of this imaging step, various 
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procedure, such as priming, resist coating, and software bake, is added to a substrate. After 
exposing to radiation, other procedure, such as after-exposure bake (PEB), development, postbake, 
and measurement/inspection of a feature by which imaging was carried out, is added to a substrate. 
This procedure of a series of is used as foundations for patternizing each layer of devices, such as 
IC, for example. Next, various processings, such as etching, an ion implantation (doping), 
metallization, oxidation, and chemical machinery polish, are performed to such a patternized layer. 
All of these processings mean finishing of each layer. When you need two or more layers, it must 
repeat all the procedure or those modification procedures to each of a new layer, but the array of a 
device appears on a substrate (wafer) eventually. Next, it dissociates mutually using techniques, 
such as dicing or sewing, and each separated device is mounted in a carrier, or these devices are 
connected to a pin. About the detailed information about such a process, for example, the work 
"Microchip Fabrication^ Practical Guide to Semiconductor Processing" (Peter van Zant work — 
the 3rd edition) built into this Description by reference Please refer to ISBN 0-07-067250-4 in 
McGraw Hill Publishing Co. and 1997. 
[0005] 

In order to make it intelligible, a projection system is hereafter called a "lens", but please interpret 
in this term at a broad sense as that by which the projection system various type including a 
dioptric system, a catoptric system, and a catadioptric system is included, for example. The 
component which operates according to the arbitrary design types for drawing a projection radiation 
beam, operating orthopedically or controlling is contained in the radiation system. 
Hereafter, also about such a component, collective or it is separately called a "lens." 
Lithographic equipment has two or more board tables (and/or, two or more mask tables) depending 
on the case. 

While in the case of such a "multiplex stage" device the additional table is used in parallel or being 
used for exposure of one or more of other tables, the preliminary step is performed to one or more 
tables. 

For example, double stage lithographic equipment is indicated to US No. 5,969,441 and WO 98/No. 

40791 which are included in this Description by reference. 

[0006] 

The method of dipping the substrate in a lithographic projection device in the inside of a liquid with a 
comparatively large refractive index, for example, underwater, is proposed in order to be filled up 
with the space between the last element of a projection system, and a substrate. In a liquid, since 
the wavelength of exposure radiation becomes shorter, the point of this method is being able to 
image a smaller feature. (It can be considered again that the effect of a liquid is in effective NA of a 
system becoming large and the depth of focus becoming long.) 
[0007] 

However, what a substrate or a substrate, and a board table are dipped for in a liquid tub (for 
example, US No. 4,509,852 by which the whole is included in this Description by reference should be 
referred to) means that a lot of liquids which must be accelerated exist between scanning exposure. 
For that purpose, a motor is added, or a more powerful motor will be required and the influence 
[ ********** ] which is not desirable will be brought about by the disturbance of a liquid. 

[0008] 

In the case of a liquid distribution system, one of the solution proposed uses a liquid ****** system, 
i.e., a liquid restraint system, It is restraining a liquid between the last element of the local area top 
of a substrate, and a projection system, and a substrate (the surface area of the substrate is usually 
larger than the surface area of the last element of a projection system). WO 99/No. 49504 by which 
the whole is included in this Description by reference — therefore, one of the methods proposed is 
indicated. As shown in drawing 2 and 3, after a liquid is supplied to a substrate by at least one 
entrance IN and passes through the bottom of a projection system in accordance with the direction 
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to which a substrate moves to the last element preferably, it is removed by at least one exit OUT. 
That is, when a substrate is scanned in the direction of -X in the bottom of the last element, a liquid 
is supplied by the +X side of the last element, and it is removed by the -X side. A liquid is supplied 
via the entrance IN and drawing 2 shows the structure removed by the exit OUT connected to the 
low pressure source by another last element side with a schematic illustration. In the illustration 
shown in drawing 2 , the liquid is supplied in accordance with the direction to which a substrate 
moves to the last element, although not necessarily limited to it. It is possible to arrange the 
entrance and exit of various orientation and a number, drawing 3 is what showed one of 
embodiments, and the surroundings of the last element are provided with 4 sets of entrances which 
equipped both sides with the exit by the fixed pattern around the last element. 
[0009] 

The free operating distance in the dipping lithography between the last element of a projection 
system and a substrate is about 2 mm, makes difficult movement from the lower part of the 
projection system of the substrate after exposure, and makes difficult recovery of the dipping liquid 
under substrate replacing. Although these all must be considered when designing a liquid restraint 
system, the more important problem which should be considered is protecting the lens of a 
projection system, while lithographic equipment has collided. 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0010] 

The purpose of this invention has a short free operating distance when equipment collides, and is 
providing the liquid distribution system from which a projection system is protected. 
[Means for solving problem] 
[0011] 

In the lithographic equipment which these purpose and other purposes indicated at the beginning 
according to this invention, The moving range of said liquid ****** system to a direction parallel to 
the optic axis of said equipment is attained by the lithographic equipment restricting by the stopper 
attached to the stopper or said projection system on said base frame. 
[0012] 

According to this method, with the mobility of a liquid ****** system, it can be adapted for change 
of substrate thickness, and distance from a substrate can be lengthened in advance of exchange. 
Equipment is protected from damage by the liquid ****** system at the time of a collision. 
Therefore, while having collided, the movement is restricted, and a liquid ****** system is freely 
movable to a Z direction (and Rx, the Ry direction) required in order to obtain good performance 
during operation. This can be attained without needing combination of the liquid ****** system to 
the projection system which becomes the cause of bringing about a vibration harmful to a projection 
system. 
[0013] 

As for a stopper, it is preferred to have the 1st stopper that prevents a liquid ****** system from 
moving near the last element exceeding the 1st predetermined distance, and by that cause, In the 
time of the worst collision scenario with which the big power of a direction of facing to a projection 
system will be impressed to a liquid ****** system, a projection system is certainly protected from 
damage by a liquid ****** system. As for the 1st stopper, it is preferred to be energized towards 
the position to which it is prohibited from a liquid ****** system moving near said last element 
exceeding the 2nd larger predetermined distance than the 1st predetermined distance with said 
stopper, A liquid ****** system can be moved in the direction which keeps away from a substrate 
and a board table, without being accompanied by a risk of colliding with a projection system, while 
this is operating regularly. This is useful at the time of the substrate replacing on a board table, and 
when attaching the 1st stopper on a pivotable component, or when the 1st stopper is a part of 
pivotable component, it can be arranged by an advantageous method, for example. 
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[0014] 

As for a stopper, it is preferred to have the 2nd stopper for preventing a liquid ****** system from 
moving in the direction which keeps away from the last element exceeding a position, and by that 
cause, Fall of the liquid ****** system from the projection system at the time of board table WT 
colliding downward for a certain Reason can be prevented. Since a liquid ****** system can be 
made lower than a projection system by having the 2nd stopper (while still preventing the fall in the 
case of a collision), It is advantageous, in order to be able to enlarge size of the storage container of 
the dipping liquid of the lower part of a projection system and to circulate the dipping liquid of the 
lower part of a projection system. 
[0015] 

When lithographic equipment is further provided with the stopper actuator to move the 2nd stopper 
and for this change a position, using the actuator, a liquid ****** system can be turned to a 
projection system, and can be lifted. Without needing impression of the power through a board table, 
this is the convenience for driving a liquid ****** system in the direction of the optic axis of 
equipment, and is suitable solution. 
[0016] 

As for a stopper, it is preferred by interacting with the surface of a liquid ****** system that it is 
the mechanical interference surface which restricts a moving range. This is a simple mechanical 
method with high reliability for restricting the moving range of a liquid ****** system. One of the 
arrangement for a stopper is arranging a stopper in three positions at equal intervals on the 
circumference of a liquid ****** system. 
[0017] 

According to other modes of this invention 

- The step which provides the substrate with which at least the part was covered in the layer of 
radiation induction material, and which was supported on the base frame, 

- The step which provides a projection radiation beam using a radiation system, 

- The step which uses a patternizing means in order to patternize the section of a projection beam, 

- A step which uses a projection system mechanically decoupled from said base frame, and projects 
a patternized radiation beam on a target portion of a layer of radiation induction material, 

- A step which uses a liquid ****** system and restrains a liquid to space between a substrate and 
the last element of said projection system 

An implication, 

A device manufacturing method making it possible to carry out movement to said last element of 
said liquid ****** system to a parallel direction to movement within limits restricted by a stopper on 
said base frame substantially to an optic axis of said equipment is provided. 
[0018] 

In this Description, although use [ in / especially / manufacture of IC ] of equipment by this 
invention is referred to, equipment by this invention should understand having many other possible 
applications clearly. For example, equipment by this invention is applicable to manufacture of 
derivation for an integrated optic system and a magnetic area memory and detecting patterns, liquid 
crystal display panels, thin film magnetic heads, etc. In a context of such alternative application, It 
will be understood by engineer of a field for the time being that it should be considered that all use 
of a term of a "reticle" in this Description, a "wafer", or a "die" is what is replaced by a term of 
respectively more common a "mask", a "substrate", and a "target portion." 
[0019] 

In this Description, the term of "radiation" and a "beam" is used in order to include all types 
including an ultraviolet radiation (wavelength is 365 nm, 248 nm, 193 nm, 157 nm, or 126 nm) of 
electromagnetic radiation. 
[0020] 

Hereafter, the embodiment of this invention is described with reference to an attached schematic 
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illustration, although it is only a mere embodiment. 
[0021] 

In the figure, the corresponding reference designator expresses corresponding parts. 

[Work example 1] 

[0022] 

Drawing 1 shows the lithographic projection device by the specific embodiment of this invention with 
a schematic illustration. This equipment, 

- Radiation system Ex for supplying the projection radiation beam PB (for example, DUV radiation), 
and IL (in the case of this specific embodiment, the radiation system is further provided with 
radiation source LA), 

- 1st object table (mask table) MT connected to the 1st positioning means provided with the mask 
holder for holding mask MA (for example, reticle) for positioning a mask correctly to item PL, 

- 2nd object table (board table) WT connected to the 2nd positioning means provided with a 
substrate holder for holding the substrate W (for example, resist covering silicon wafer) for 
positioning a substrate correctly to item PL, 

- It has projection system ("lens") PL (for example, refractive media) for carrying out image 
formation of the irradiation portions of mask MA to the target portion C of the substrate W (for 
example, it consists of one or more dies). 

As shown in a figure, this equipment is transmission type (for example, it has a transmission type 
mask) equipment, but it may be reflection type (for example, it had a reflection type mask) common 
for example, equipment. As an exception method, a patternizing means of other kinds, such as a 
programmable mirror array of the type above-mentioned, for example, can also be used for this 
equipment. 
[0023] 

Radiation source LA (for example, excimer laser) is generating a radiation beam. Direct supply of this 
radiation beam is carried out to lighting system (illuminator) IL, or it is supplied, for example via 
adjustment devices, such as the beam expander Ex. Illuminator IL is provided with adjustment device 
AM for setting up the exterior and/or an internal radial extent (generally called sigma-exterior and 
an inside of sigma- respectively) of intensity distribution in a beam. Illuminator IL is usually provided 
with other various components, such as the integrator IN and capacitor CO. Desired uniform 
intensity distribution can be given to a section of the beam PB which collides with mask MA by this 
method. 
[0024] 

By arranging radiation source LA in housing of a lithographic projection device (radiation source LA. 
for example, when it is a mercury-vapor lamp, it often sees like), and separating from a lithographic 
projection device and arranging about drawing 1 , Please care about that a radiation beam which 
radiation source LA generates can be supplied to a lithographic projection device (for example, thing 
for which a suitable guide mirror is used). A scenario of this latter is a scenario often seen, when 
radiation source LA is an excimer laser. Both these scenarios are included by this invention and 
Claims. 
[0025] 

Next, the beam PB crosses mask MA currently held on mask table MT. The beam PB which passed 
mask MA passes lens PL which converges the beam PB on the target portion C of the substrate W. 
By using the 2nd positioning means (and interference measurement means IF), board table WT can 
be correctly moved in order to arrange the target portion C different, for example in an optical path 
of the beam PB. After similarly using the 1st positioning means, for example, searching mask MA 
mechanically from a mask library, mask MA can be correctly arranged to an optical path of the beam 
PB during a scan. Usually, although movement of the object tables MT and WT is not clearly shown 
in drawing 1 , and it realizes using a long stroke module (rough positioning) and a short stroke module 
(precise position arrangement), In the case of a wafer stepper (not being step and scan equipment), 
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what is necessary is just to connect with a short stroke actuator, and mask table MT can also be 

fixed. 

[0026] 

The equipment shown in a figure can be used in two different modes. 

1. In step mode, mask table MT is fundamentally maintained by the state of rest, and exposure "with 
flash plate [ That is, single ]" projection of the one time is carried out for the whole mask image at 
the target portion C. Next, board table WT is shifted to x and/or a y direction, and the different 
target portion C is irradiated by the beam PB. 

2. In scan mode, the fundamentally same scenario as step mode is applied except for the point that 
the given target portion C is not exposed by the single "flash plate." Since mask table MT can be 
moved in the given direction (what is called a "scanning direction", for example, a y direction) at the 
speed nu in scan mode, A mask image can be scanned by the projection beam PB, and board table 
WT can be simultaneously moved to the same direction or opposite direction by speed V=Mnu. M is 
the magnification of lens PL (usually M = 1/4 or M= 1/5). According to this method, the 
comparatively large target portion C can be exposed, without sacrificing resolution. 

[0027] 

This invention is applicable to the liquid ****** system shown in drawing 2 and 3 or other arbitrary 
liquid ****** systems, and the local area liquid ****** system which restrains a liquid to the local 
area of a substrate in detail. This invention is suitable for use with the liquid ****** system 
provided with the seal member 100 which extends around [ at least a part of] the boundary of the 
space between the last element of projection system PL, and board table WT. A seal is formed 
between the seal member 100 and the surface of the substrate W. As for this seal, it is preferred 
that they are non-contact seals, such as a gas seal. This type of liquid ****** system is indicated 
in detail to the European patent application 02257822.No. 3 by which that whole is included in this 
Description by reference, No. 03252955.4, and No. 03254078.3. This type of liquid ****** system is 
referred to at explanation of this invention. 
[0028] 

Drawing 4 is what showed the lithographic projection device by this invention, and base frame BF is 
separated from the ground surface 5 by the mechanical isolator 20. The base frame is supporting 
board table WT supporting the substrate W. Although reference frame RF is supported by the 
mechanical isolator 30, it is mechanically decoupled from base frame BF. Projection system PL is 
supported by the reference frame. Liquid ****** system LCS provided with the seal member 100 is 
supported on board table WT via the operation of a bearing (not shown). 

also supporting directly by base frame BF selectively or thoroughly — or it cannot support, either. 
The gas bearing which promotes prevention of damage to the substrate W at the time of acting in 
order to carry out the seal of the dipping liquid (youthfully immersion fluid) in a storage container 
similarly, and colliding a stage can be used for a bearing. 
[0029] 

It can be made to be able to move to a Z direction (the direction of an optic axis), and the seal 
member 100 can be moved also in Rx and the Ry direction. The seal member 100 has the flange 105 
prolonged toward base frame BF. The upper part and the lower stoppers 1 10 and 120 have 
restricted the moving range of liquid ****** system LCS to a direction parallel to the optic axis of 
projection system PL by mechanical interference with the surface of the flange 105. X of liquid 
****** system LCS and movement of the direction (direction which makes a right angle to the optic 
axis of a projection system) of Y are forbidden substantially. 
[0030] 

Drawing 5 shows an interaction between the flange 105 and the stoppers 1 10 and 120 more to 

details. 

[0031] 

The stoppers 110 and 120 are arranged at an interval fixed on the circumference of liquid ****** 
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system LCS. As for the upper part and the lower stoppers 110 and 120, it is preferred to face 
mutually and to be arranged, and it is preferred that at least three pairs of upper parts and a lower 
stopper exist on the circumference of liquid ****** system LCS. 
[0032] 

The upper part stopper 1 10 is attached to base frame BF, or is attached to projection system PL 
via reference frame RF. 

Or it is directly attached to a dogged portion of projection system PL as an exception method. 

or [ that the upper part stopper 1 10 is attached to the pivot possible component 116 which carries 

out a pivot to the surroundings of the pivot point 114] — or it is a part of pivot possible component 

116. The pivot point 1 14 is attached to base frame BF, or is attached to projection system PL via 
reference frame RF. 

Or it is directly attached to a dogged portion of a projection system. 

The pivot possible component 116 has the stopper surface 1 12 in contact with the upper surface of 
the flange 105 of liquid ****** system LCS. 

Liquid ****** system LCS has restricted quantity which can move toward projection system PL. 
Since the pivot possible component 1 16 is energized by the spring 118, it can move the stopper 
surface 112 between the 1st position and the 2nd position by enlarging power to impress. The 1st 
position is a position at the time of regular use. 

At the time of a collision of equipment which prevents contact to projection system PL of a liquid 
restraint system, separates a distance (2nd predetermined distance) safe from projection system 
PL, and holds a liquid restraint system, etc. For example, if big power which is brought about by 
board table WT which moves to a Z direction accidentally is applied to liquid ****** system LCS, 
the spring 118 will contract and the stopper surface 112 will move to the 2nd position. 
In this 2nd position, since a liquid restraint system is still held from projection system PL at the 1st 
predetermined distance, projection system PL does not damage it by contact with liquid ****** 
system LCS. A position with the 2nd exact position can be changed by adjusting the screw member 

1 17. An advantage of giving two positions to the upper part stopper 1 10 is that some braking exists 
in restriction of movement of liquid ****** system LCS, when liquid ****** system LCS moves 
toward projection system PL 

[0033] 

The lower stopper 120 has prevented it from liquid ****** system LCS going further caudad, and 
moving including the stopper surface 127 in contact with the lower surface of the flange 105 by the 
stopper surface 127 and the lower surface of the flange 105 interacting, and interfering 
mechanically. The lower stopper 120 is attached to base frame BF, or is attached to projection 
system PL via reference frame RF. 
Or it is directly attached to projection system PL. 

The stopper surface 127 is a part of pivot possible component 116, or is attached to the pivot 
possible component 1 16. The stopper actuator 125 is built into the lower stopper 120, the lowest 
position that liquid ****** system LCS can attain is made high, and liquid ****** system LCS can 
be moved toward projection system PL. Thus, while performing imaging operation with regular 
equipment, The free operating distance between the last element of projection system PL and the 
substrate W is shortened (about 2 mm), and on the other hand, while exchanging the substrate W, 
liquid ****** system LCS can be separated from a substrate, and it can be made to move toward 
projection system PL with the actuator 125. An actuator simple bellows type, an electrostrictive 
actuator, etc. can be used for the actuator 125. It is preferred at the time of un-driving that the 
actuator 125 is going up so that liquid ****** system LCS may move to the direction of the upper 
part stopper 120 at the time of interruption to service. 
[0034] 

Especially a design of the lower stopper 120 is suitable for use of a shutter member used at the 
time of substrate replacing which is indicated by EP 03254059. No. 3 in which the whole is included in 
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this Description by reference. After exposing to radiation, board table WT moves, and projection 
system PL and liquid ****** system LCS are covered by a shutter member which is a larger plate 
than size of an opening of liquid ****** system LCS. It is attached to a pars basilaris ossis 
occipitalis of a liquid ****** system, and a shutter member is continuously raised from board table 
WT by the stopper actuator 125 so that it may block an opening. If board table WT moves, a liquid 
****** system will descend, volume of a liquid of a lower part of a lens will increase, and recovery 
of a liquid under substrate replacing will be promoted. 
[0035] 

As mentioned above, movement of a liquid ****** system is maximized by this invention, and 
thickness of dipping liquid under exposure is minimized so that it may understand. Although a seal 
means between the seal member 100 and the wafer W is not shown in drawing 5 , while imaging the 
substrate W, it is also possible to move the seal member 100 to a Z direction using this seal means. 
It is also possible to provide other driving means and to move a liquid ****** system to a Z 
direction. 
[0036] 

As mentioned above, although the specific embodiment of this invention was described, it will be 
understood that this invention can be carried out by the method except having explained. The above 
explanation is not what meant restricting this invention. 
[Brief Description of the Drawings] 
[0037] 

[Drawing 1] It is a figure showing the lithographic projection device by one embodiment of this 
invention. 

[Drawing 2] It is a figure showing the liquid distribution system provided with the liquid ****** 
system which can apply this invention. 

[Drawing 3] They are other figures showing the liquid distribution system provided with the liquid 
****** system which can apply this invention. 

[Drawing 4] It is a figure showing the general principle of this invention with the abbreviated sectional 
view of equipment. 

[Drawing 5] It is a schematic illustration showing the alternative liquid ****** system by which this 

invention is applied. 

[Explanations of letters or numerals] 

[0038] 

5 Ground surface 

20 and 30 Mechanical isolator 

100 Seal member 

105 Flange 

110 and 120 Stopper 

112 and 127 Stopper surface 

1 1 4 Pivot point 

1 16 Pivot possible component 

1 17 Screw member 

1 18 Spring 

1 25 Stopper actuator 
AM Adjustment device 
BF Base frame 
C Target portion 
CO Capacitor 

Ex, IL radiation system (a beam expander, a lighting system (illuminator)) 
IF Interference measurement means 
IN Integrator 
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IN Entrance 

LA Radiation source 

LCS Liquid ****** system 

MA Mask 

MT 1st object table (mask table) 
OUT Exit 

PB Projection radiation beam 
PL projection system (lens) 
RF reference frame 
W Substrate 

WT 2nd object table (board table) 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[Drawing 3] 
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[Drawing 5] 
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